






In	order	 to	establish	 the	precise	chronology	of	 the	 turnover	at	 the	E-O	 transition,	as	 the	Priabonian	and	Rupelian	stage	stratotypes	duration	was	 imprecise,	 the	 International	Commission	on	Stratigraphy













The	biostratigraphic	analysis	 of	 the	Eocene-Oligocene	 transition	of	 the	Menzel	Bou	Zelfa	 and	 Jhaff	 sections	 in	northeastern	Tunisia	 (Cap	Bon	peninsula)	 allows	us	 to	 identify	 a	 continuous	planktic
foraminiferal	biozonation.	The	following	biozones	were	recognized:	Globigerinatheka	semiinvoluta	Zone	(E14),	Globigerinatheka	index	Zone	(E15),	(Hantkenina	alabamensis	Zone	(E16)	of	the	upper	Eocene	and
Pseudohastigerina	 naguewichiensis	 Zone	 (O1)	 of	 the	 lower	 Oligocene.	 A	 rapid	mass	 extinction	 event	 in	 planktic	 foraminifera	 occurred	 at	 the	 Eocene-Oligocene	 transition,	 including	 the	 extinction	 of	 the







Correlation	Programme,	Project	174	 led	by	Charles	Pomerol	and	 Isabella	Premoli	Silva	 (Premoli	Silva	and	 Jenkins,	1993).	The	working	group	searched	worldwide	 for	 suitable	 sections,	mainly	 in	Spain	and	 Italy.
Several	sections	were	visited,	sampled	and	studied	in	the	Betic	Cordillera,	southern	Spain	and	the	proposed	candidates	were	the	Fuente	Caldera	section	(Molina,	1980,	1986;	Comas	et	al.,	1985),	the	Torre	Cardela
section	 (Martínez-Gallego	 and	Molina,	 1975)	 and	 the	Molino	 de	Cobo	 section	 (Molina	 et	 al.,	 1988).	 These	 three	 sections	 showed	 an	 expanded	 stratigraphic	 interval	 based	 on	 planktic	 foraminifera,	 between	 the
extinction	of	the	turborotalids	and	the	hantkeninids,	spanning	about	1	m	in	thickness,	never	previously	found	in	other	sections,	but	also	found	in	the	Massignano	section	in	Italy	(Molina	et	al.,	1986,	1993;	Nocchi	et
al.,	1988;	Gonzalvo	and	Molina,	1992).	In	the	Massignano	section	this	critical	stratigraphic	interval	was	less	expanded,	but	when	the	section	was	multidisciplinary	studied	(Premoli	Silva	et	al.,	1988),	other	interesting

















































MBZ	1 0 0 0 0 0 0 0 0 0 0 0 0
MBZ	2 0 0 0 0 0 0 0 0 0 0 0 0
MBZ	3 0 0 0 0 0 0 0 0 0 0 0 0
MBZ	4 0 0 0 0 0 0 0 0 0 0 0 0
MBZ	5 0 0 0 0 0 0 0 0 0 0 0 0
Fig.	1	Geographical	and	geological	location	of	the	Menzel	Boy	Zelfa	and	Jhaff	sections.
alt-text:	Fig.	1
MBZ	6 0 0 0 0 0 0 0 0 0 0 0 0
MBZ	7 0 0 0 0 0 0 0 0 0 0 0 0
MBZ	8 0 0 0 0 0 0 0 0 0 0 0 0
MBZ	9 0 0 0 0 0 0 0 0 0 0 0 0
MBZ	10 0 0 0 0 0 0 0 0 0 0 0 0
MBZ	11 X 0 0 0 0,19 0 0 0,38 2,2 1,7 0 0
MBZ	12 X 0 0 0 0,2 0 0 0,4 0 3,5 0 0
MBZ	13 0 0 0 0 X 0 0 0,3 0 2,6 0 0
MBZ	14 X 0 0 0 0,3 0 0 0 5,5 7,9 0 0
MBZ	15 X 0 0 0 X 0 0 0,6 0 1,5 0 0
MBZ	16 0 0 0 0 X 0 0 7,2 2,4 1,9 0 0
MBZ	17 X 0 0 0 X 0 0 0 1,1 2,5 0 0
MBZ	18 X 0 0 0 0 0 0 1,3 0 7,4 0 0
MBZ	19 X 0 0 0 0 0 0 0,7 0,5 1,1 0 0
MBZ	21 X 0 0 0 0 0 0 0 0 0 0 0
MBZ	22 0 0 0 0 0 0 0 0 0,3 0 0 0
MBZ	23 0.31 0 0 0 0 0 0 0 0 0 0 0
MBZ	24 0 0 0 0 0 0 0 0 0 0 0 0
MBZ	25 X 0 0 0 0 0 0 0,3 0 0 0 0
Jhaff	13 0 0 0 0 0,1 0 0 0,18 0,5 0 0 0
Jhaff	12 0.19 0 0 0 0,06 0 0 0,19 1,2 0,6 0 0
Jhaff	10 0 0 0 0 0 0 0 0 0,5 0 0 0
Jhaff	9 0 0 0 0 0 0 0 0 0,6 0 0 0
Jhaff	8 0 0 0,05 0 0,05 0,05 0 0,21 0,5 0 0 0
Jhaff	7 0 0 0,1 0 0 0,05 0 0,26 1,4 0,9 0 0
Jhaff	6 0 0 0 0 0,36 X 0 0 0,5 0,3 0 0
MBZ	26 0 0 0 0 X 0 0,27 0,27 0 2,6 0 0
MBZ	27 0 0 0,8 0 0 X X 0 0 2,5 0 0
MBZ	28 0 0 0,3 0 X 0 0 0 0 0 0 0,8
MBZ	29 0 0.15 0,3 0 0 0 0 0 0 0,9 0 0,1
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this	unit	are	 represented	by	species	belonging	 to	 the	genera	Subbotina,	Globigerinatheka,	Globigerina,	Turborotalia,	Dentoglobigerina,	Hantkenina,	Cribrohantkenina,	Catapsydrax,	 Pseudohastigerina,	 Tenuitella,	 Chiloguembelina,







who	recognized	 the	Cassigerinella	chipolensis-Pseudohastigerina	micra,	“Globigerina”	ampliapertura,	“Globorotalia”	opima	 and	Globigerina	 ciperoensis	 biozones.	 This	 unit	 is	 poor	 in	 planktic	 foraminifera	 and	 shows	 a	 remarkable
reduction	 in	 the	 size	 of	 the	 taxa	belonging	 to	 the	Pseudohastigerina	genus.	 The	 species	 found	belong	 to	 the	genera	Chiloguembelina,	 Pseudohastigerina,	 Streptochilus,	 Subbotina	 Turborotalia,	Dentoglobigerina,	Globorotaloides,
Tenuitella,	Globoturborotalita,	Catapsydrax,	and	Globigerina.	Furthermore,	it	is	characterized	by	the	presence	of	shark's	teeth.	Farouk	et	al.	(2015)	recorded	shark's	teeth	and	phosphate	particles	in	Jordan	suggesting	some	reworking.





































remarkable	 that	 the	genus	Pseudohastigerina	apparently	shows	dwarfing	synchronous	with	 the	Hantkeninidae	extinction	 (Miller	et	al.,	2008;	Wade	and	Pearson,	2008).	P.	naguewichiensis	 survived	 through	 the	 boundary	 and	 rare
specimens	of	P.	micra	are	present	 in	the	Oligocene,	but	they	are	smaller	than	150	μm	and	are	considered	Pseudohastigerina	cf.	micra.	Those	biostratigraphic	data	are	consistent	with	the	Fuente	Caldera	section	 in	southern	Spain
(Molina	et	al.,	2006),	the	Tanzania	section	(Wade	and	Pearson,	2008;	Pearson	and	Wade,	2015)	and	the	Noroña	section	in	Cuba	(Molina	et	al.,	2016).
On	 the	 other	 hand,	 we	 noticed	 that	 some	 species	 are	 found	 to	 survive	 above	 the	 E/O	 boundary,	 such	 as	 Subbotina	 gortanii,	 Subbotina	 angioporoides,	 Subbotina	 eocaena,	 Subbotina	 corpulenta,	 Catapsydrax	 unicavus,











levels	( )(Fig.	3).	 Indeed,	 just	 below	 the	Eocene/Oligocene	boundary,	 the	planktic	 foraminifera	 are	 represented	mainly	by	 typical	 species	 of	 the	 intermediate	 surface	dwelling,	 such	as	 Turborotalia	 pomeroli,	 T.	 cocoaensis,	 T.





















as	33.9	Ma	(Vandenberghe	et	al.,	2012).	The	sediments	of	 the	Massignano	section	are	pelagic	marine	with	no	evidence	of	any	hiatus,	but	 the	uppermost	Eocene	 is	characterized	by	a	0.4	m	 thick	 condensed	 interval	 between	 the















The	species	 that	became	extinct	across	 the	E/O	boundary	were	tropical	and	subtropical	surface	and	 intermediate	dwellers,	with	distinctive	morphologies	 (carinate	 turborotalids	and	spinose	hantkeninids),
which	were	well	adapted	species	of	k-strategy.	This	extinction	event	was	triggered	by	the	cooling	that	culminated	 in	the	Oi-1	glaciation	 in	the	 lowermost	Oligocene.	The	surviving	planktic	 foraminifera	Oligocene
species	were	quite	similar	in	morphology	with	globular	chambers	(globigerinids)	and	small	planispiral	pseudohastigerinids,	which	were	mainly	opportunistic	species	of	r-strategy.
The	Tunisian	section	allows	us	to	recognize	a	4	m	thick	interval	between	extinction	of	the	turborotalids	and	hantkenids,	which	is	one	of	the	most	expanded	known	to	date.	Only	in	Tanzania	is	this	interval	more
expanded,	since	it	is	5.2	m.	In	Spain	this	interval	is	1.2	m.	In	the	E/O	boundary	stratotype	defined	in	Italy	it	is	0.4	m	thick.	As	a	result,	the	Tunisian	section	could	be	a	very	suitable	auxiliary	hypostratotype	to	correlate
the	E/O	boundary	worldwide.
alt-text:	Plate	1
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